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(54) NONAQUEOUS ELECTROLYTIC SOLUTION AND NONAQUEOUS 
ELECTROLYTIC SOLUTION SECONDARY BATTERY USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
nonaqueous electrolytic solution secondary battery 
having superior cycle characteristics, electrical 
capacity, storage characteristics or the like, and 
superior in inhibiting gas generated at storing at 
higher temperatures, and to provide an nonaqueous 
electrolytic solution which enables it. 
SOLUTION: This solution is composed of a non- 
aqueous solvent and a solute dissolved in this, and 
as the solvent, the nonaqueous electrolytic solution is 
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used containing at least one kind selected from among propylene carbonate and 1,3- 
propane sultone, or vinylene carbonate and diphenyl disulfide, di-p-tolyl disulfide, and bis 
(4-methoxyphenyl)disulfide, or containing propylene carbonate and 1,3-propane sultone 
and at least one kind selected from among vinylene carbonate and diphenyl disulfide, di-p- 
tolyl disulfide, bis(4-methoxyphenyl) disulfide. 
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mm 1 tmcmnzmmzn:* 3*>«co. 5ii%©v 

C. 0. lSJt%©DPDS*5«fcO*0. lSa%©BM 

p d s zmm&L . ft*mmm*fflmutc. 
[o o5i] (Hi6feW9) mmmi tmcm&&micm 
mmi tmcmm^ms^ 3 6(co. 5tt%©v 

C, 0. lll^DTDSfci^O. 111%BMP 
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[0052] (xmmi o) mmrni tmcm^imx. 

VC. 0, llt°/o©DPDSto<fcyO. 1M%DT 

[ o o 5 3 ] (.mmw 1 1 ) nmm 1 catenate 
mmmi tmc&nz&Msit. se>tc3. 011%© 

VC. 0. 2Sa%©DPDSfcJ:c*0. 4tl%DT 
[0 0 5 4] (Hi&ffll 2) HSfi^l &|SjCa&£ftXtC 

io mmmi tmcmm^m^^. 36tc3. oit%© 

VC. 0. 2Sa%©DPDS*J«l:cX0. 4Bfi%©B 
MP D S * SSflnil^ u . # *m»??K*ss!g u fc. 
[0 055] (^SSfJ i 3 ) HSfcfll l <ti^ cig^i&i&K: 
«®W1 <tp]D?£«*?§j§?3t»\ 3P>(C3. 0SB%© 
VC. 0. 4Sfi%©DTDS*J«fct*0. 2fifi%©B 

mpds s^jDS-g l . &m.Mm.*m& b fc„ 
[0056] (mmmi 4) $*mmi tmcm>&imK. 
mmmi tmcmnzmmzi*. 3e>«:o. 5it%© 

VC. 0. 111%©DPDS, 0. 111%©DTD. 
20 S*$<fcc*0. lSa%©BMPDS*8SJ)Dil-^L. 

[00573 (mmw 1 5 ) mmw 1 c^^skk: 

<fcl§]i;?§St£fe)S?3tf. 3fc(C3. 01t%© 
VC. 0. 2fifi%©DPDS. 0. 2tfl%©DTD 
SfcJ^O. 2Sa%©BMPDS«r^Jjntl^L/. 

[0 0 5 8] (JtfSFH) SSfe04l &npa£&MK<:X 
Jte0H ilSJOigftfcigfgStt. 3 6K0. 5*a%©V 

30 [0059] <Jt^5) susm tmcm&mmicm: 

1MW1 iPIDSM*^»?3l*, 36«C0. 511%©D 
P D S £SSM!£U #7kSSfKSrl®^bfc„ 

[0060] (^ife^ii 6) mtawi tmcm^imic 
m&Mi ±mc-&nz®m2i*. se>ic2. 011%© 

PC. 4. 0SS%©PS*J«fcCX0. 5Sfi%©VC£ 

[oo6i] immm 1 7) mmmi tmcm&mnic 

HtkMl t|EnC?g«*?gl$S3t!'. 3e«C2. o«a%© 

pc. 4. oma%©ps*jj;i^o. 2m%©dpd 
[0062] immmi 8) mmwi tmcm&imic 
pc. 4. oaa%©ps*$j:c*o. 2h%©dtd 

[006 3] <9QfM 1 9 ) 1 ilU DS^^tc 

IUSW1 il3DSS%«JS31*. 36K2. 0SB%© 

pc. 4. omwy°<DPSi$&uo. 2m%©bmp 
[0064] (HJSPI20) mmmi tisio^mmK. 

50 USSfiJl t[B]i;«gS*^»?3l±. 36tc2. 011%© 
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PC, 4. Ogf^<DPS. 0. 8ft%©VCfeJ:y 

o. 2fis%©DP ds zmuam^L. ftykmmmzm 

c o o 6 5 ] (mmw2 1 ) mmm i tmcm-smMtc 
mmmi ±mc®wz®m$M, §*>k:2. on%© 

PC, 4. 0JfcB%©PS. 0. 8Sfi%©VC*$<fcE>' 

co 06 6 ] (iyfe^2 2) mmmi tmcm&miic 
mmmi tmci&w*®te'$-&> 36tc2. oae%© io 

PC, 4. 0SS%<DPS. 0. 8gS%<DVC*J<fctf 
0. 2mS%©BMPDS£8SMp^U #*H8?®* 

[0 06 7 ] (.mum 2 3 ) mmm i iisj 

PC, 4. 0It%©PS, 0. 2»fi%<DDPDS*J 
<fctf0. 2SS%©DTDS£Ss»nigl£l/, =*Mc«Ift?#! 

[0068] (mmw2 4) mi&wi tmcu-smmic 
mmmi tmcmnzmmza, <**>«:2. oii%© 20 

PC, 4. 011%©PS, 0. 2il%©DPDS*S 
.fctfO. 2fi«%©BMPDS*SSiJEg^U #;*3iflS 

[0069] (in^m 5 > mmm 1 £i5jc^ig««: 

SUfetfU <tPIDiggS:i§ft?;*t!\ <*6«:2. Oit%© 
PC. 4. 011%©PS, 0. 211%©DTDSte 
JzUO. 211%©BMP D SZmmM&L. #*MM 

[0070] (mmm26) mmmi tmcm&imtt. 
mmmi tmctenzmmz-e. se.«:2. oit%© 30 
PC. 4. oss%©ps, 0. 8sa%©vc. 0. 

2M%©DPDSteJ:yo. 2fiS%©DTDS*S$ 

[0071] immm2 7) mmmi tmcm&m&ic 
mmmi tmcmn&mmzi** $hic2. oit%© 

PC. 4. 011%©PS, 0. 8fiB%<DVC. 0. 
2Sfi%<DDPDS*J«fciy t 0. 2M%©BMPDS4 

[0 07 2] (IUIfi«J2 8) Hifeflll i PIC 

mmmi tmcmm^m^M. 36K2. om%© 40 

PC, 4. 0Sfi%<DPS. 0. 811%©VC, 0. 
2Sjt%(DDTDSfe«fcDf0. 2115«©BMPDS4 
^JJP^L. #7*1I8S?8t£tSSgb7c. 

[0 073] (mmm 2 9 > mmm 1 <tiPj cs^ssut 
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PC. 4. Ofifi%<DPS. 0. 2if%©DPDS, 
0. 2SM%<DDTDS*sJ:V0. 2It%©BMPD 

too7 4] {mmm3 0) mmmitmcM^^m^ 
mmmi tmcmK^ms^, S6«c2. ow.m%o 

PC. 4. Ofifi%CDPS. 0. 811%OVC, 0. 
2fig%©DPDS. 0. 2SS%©DTDS*JJ:a t 
0.2 11%©B MP D S *8lflnS£ U 

[0075] ( a . muu&mo mmm 1 -mmm 3 
^-^K^x^mmvm&vr-vtc. g-r. 2 5-c 

tlSJi^-C 300mA(0. 6C) (Dftmnifovmffim 
KifiA. 2VK&Sg-t , 7^t,. 4. 2V©g 

m)E-C3EmmSSi*5 5 0 mA ( 0 . 1 C ) ccar** -c^ss 
br^m^T ore. ccDJ;^«cb-r^4^TL.fc^ 
ftfefc 9 0 -ciMAn. 4 ^ra^tCtliaffi*-c^?feJ¥» 
^S'j^LfciSm*. fu. 3c2**J:tm3K:*n3-. &*» 

af. PC, PS, VC. DPDS, DTDS. BMP 

ds«, •en-e-ti^afu^*-^- h, l. 3-7* 

Z)l>y < F. v- p - h U;H?XJl-7 ^ K*j«fco*tx 
'[0076] (b. tr-f^HtSte) HifefiS|2~l 5*$<fc 

©ti^-iigfilcb^r^m^T ^i^^3 5 

2mA©GSM^XfitS ( 1 7 OOmAtO. 6 s e 
c. ©K^il 5 0mAT4ms ec. ©Sc^i©^^U 

xffin) -c*j±^a*s3. ov*-cscm-r zimmv-j 
i>)\>*n*>&\sic. wrnmrnm* 1 o o%ti,tct% 

S2feJ:^3K:mt. 
[0077] 
[*!■] 











PC/PS 


90«C-4h& 






mm 




2. 0/4. O 


O. 241 


O. O/O. O 


1. 160 




6. O/O. O 


O. 350 


O. 0/6. 0 


O. 308 



[007 8 ] 
C*2] 
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VC/DPDS/DTDS/BMPDS 


90t-4Mfe 
mm 


1 0O-tf^JUfc 

% 


0. 5/0. 1 /O. O/O. 0 


1. 26 


91. 1 


0. 5/0. O/O. 1 /0. O 


1. 22 


90. 7 


1 0. 5/0. O/O. O/O. 1 


1. 25 


91. 2 


3. 0/0. 4/0. O/O. 0 


1. 21 


91. 3 


3. O/O. 0/0. 4/0. 0 


1. 20 


90. 3 


3 O/O. O/O. O/O. 4 


1. 19 


91. 0 


0. 6/0. 1/0. O/O. 1 


1. 18 


89. 9 1 


0. 5/0. O/O. 1/0. 1 


1. 24 


90. 8 


0. 5/0. 1/0. 1/0. 0 


1. 26 


90: 3 


3. O/O. 2/0. 4/0. O 


1. 26 


91. 4 


3. 0/0. 2/0. 0/0. 4 


1. 25 


91. O 


3. 0/0. O/O. 4/0. 2 


1. 20 


91. 2 


0. 5/0. I/O. I/O. 1 


1. 21 


89. 9 


3. O/O. 2/0. 2/0. 2 


1. 22 


91. 3 


O. O/O. O/O. O/O. 0 


1.16 


79. 7 


0. 5/0. O/O. O/O. O 


1. 22 


84. 8 


O. 0/0. 5/0. O/O. 0 


1. 23 


83. 9 



* * [SI3] 





*Mc*itt+a>*#Jt 

PC/PS/VC/DPDS/DTDS/BMPOS 


90*5-4™$ 
mm 


lOO^-f^Uffe 
% 




2. 0/4. O/O. 5/0. O/O. O/O. O 


O. 241 


89. 9 




2. 0/4. O/O. O/O. 2/0. 0/0. 0 


O. 212 


88. 5 


2. 0/4. O/O. O/O. O/O. 2/0. O 


O. 203 


89. 5 


2. 0/4. O/O. O/O. O/O. O/O. 2 


0. 213 


88. 9 




2. 0/4. O/O. 8/0. 2/0. 0/0. O 


O. 253 


93. 2 




2. 0/4. 0/0. 8/0. O/O. 2/0. O 


O. 243 


93. 0 


&m>m 


2. 0/4. 0/0. 8/0. O/O. O/O. 2 


O. 205 


93. 8 


2. 0/4. O/O. O/O. 2/0. 2/0. O 


O. 206 


89. 2 


2. 0/4. 0/0. O/O. 2/0. O/O. 2 


O. 241 


89. 4 


mmzm 
mmm 


2. C/4. 0/0. O/O. O/O. 2/0. 2 


O. 211 


89. 6 


2. 0/4. O/O. 8/0. 2/0. 2/0. 0 


O. 252 


94. 2 




2. 0/4. O/O. 8/0. 2/0. 0/0. 2 


O. 232 


94. 6 


m&zm 
mzzm 


2. 0/4. 0/0. 8/0. O/O. 2/0. 2 


0. 241 


95. 0 


2. 0/4. 0/0. 0/0. 2/0. 2/0. 2 


O. 221 


89. 4 


2. 0/4. 0/0. 8/0. 2/0. 2/0. 2 


0. 218 


94. 2 




0. O/O. O/O. O/O. O/O. O/O. 0 


1. 160 


79. 7 



[0 08 0 ] mi&hW*>&te£5lC. tt«Wl 1*9-0 

fcflwar 5 c t «: j: *»*a««3»»3WBas , c*fe. 

[0 08 l ] ^2a>6W6#>fc<i:5K:, JtRffllttl 0 
0 W 'i? ^a©S*tt«F*3» 7 9.7 o /c 0 — 

xhm 2^191011 5«8 9-9 i %<D&mtm& 

JrCfcO, Ch6©B**6VCiDPDS, DTD 40 
S, BMPDS*^iM«n/c^^< <b4> i«»*«ftrr 
£ C <t Cc <fc 0 * ? il4$ttfii±8BlHlSiJ £ 0 Tftftfcffl 

[0 08 2] 0*»U«C3W?>, HJSM2-HJS0IJ1 5©^ 



[0 08 3] *33&a69i&^ftJ:5«C, JtfBOT 1 
^(DtiJjD^l . 1 6 Omm, 1 0 0 * ;14&<D^M 
*t»*W:7 9. 7%-C^o/Co — Hifefll 1 6 -HSfe 
«3 0<0«»tt, ^rfei¥^<Dif»n^O. 20-0. 2 6 
mm, 1 0 0^-/^;^CO«Si^^8 8-9 5%r 

^5»m^:Sn/c8l»DffJ-C*-5>VC, DPDS, DTDS 

fe<fco'BMPDS«, ^-n-enpc^ct^psittffl-r 

S, VCi, DPDS, DTDS, BMPDS*>6i§tf. 

[0 085] ftfc, «fHPF 1 0-2475 1 7^mc 
«DPDS*«JB««:jRlia-r*.ci«cJ:0; ffl?£«BS<Z> 

HSK3h.TC»* 3 %<Di»«firc D P D S 
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15 

PCiPS t 3 #SC<i wsKfcw 
[0 08 6] f6§2 00 0 - 1 49 9 8 6^fi« 

[0087] glfc, !|$ig^ 1 1 -672 6 6-Sf£3glCtt 

pc, am**-**- hfe^tn/c^ii^Tsewf^ 
snti,^^ ^Bjo^tcvcosssjras^ro . i~ 

5. 0%i{»a«:aSftlL, PC£PS££#ffl-f SCi 

[0088] 5 . #7km&tp<D%sijm!<D^m&<omi 
(mmm3 n pcasanas-o. 111%, ps©ssan 
a*o. lsa^tufcjwmi, snifewii et&wcv 20 

[0089] (mmM3 2) p c ©asanas 5. oaa 

%. PS©SSUna£6. 5SS%iL./cWWi. HSfcWl 

[0090] (mt&W3 3) vcvmmmzo. 111 
^.tu/ctwi-M:. mmmi 6£mmicux. itfrmmm 

[0091] (W&W3 4) vc<»mim*i. on 

*%$&Ltc. 30 
[0 09 2] (mmffl3 5) VC©8SJ)tta&5. 0*fi 

[0093] DPDSCSJUMO. 1 

It^iLfcWB, *JfiW2 0i|3I«{CL/-C, 

[0094] (IBte^3 7) DPDS©^DS*0. 4 

[0095] (mmW3 8) DPDS©SSttlfi«r0. 6 40 
Lfctmtt, IUSW2 0il5l^Cbr > 

[0 096] (*&fe#l39) DTDS©8Wraa*0. 1 
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n*t«i2 i <ti3i««:LT. #*fs 

[0097] (3liit?!l4 0) DTDS©^*aa*0. 6 

asx&t/ftd&ui-u:. **SW2 i iismHcor, 

[0 09 8] (SU&M4 1 ) BMPDSOgSfloafcO. 

i aa% <t mmm 22 1 mmc vx . 

[009 9] (S66S0042) BMPDS©8SJoa«rO. 

6 sa% t i,tc)mte. mm 22 1 mmic lx . 

[0 10 0] (SOitfH 3) PC, PS, VC, DPD 

s©ssttia?r-en-etio. lsa^-fcofctw*. mM 

[0101] immmAA) pc. ps. vc. dpd 
scsstna^-e-^tis. osa%, 6. 5aa%. 
5 . ott%, 0 . 6 sa%£ cfejsm-i*. mmte 0 
tmmtc lx. la:. 

[0 10 2] <HiS094 5) PC. PS, VC. DTD 

s©ss*na«r-en-eno. i ti5«iifcawj, mss 
W2 1 £|aM$cct,-t. #*«Sf^<&ISSLfc. 

[0 10 3] <SSfe#l4 6) PC. PS. VC. DTD 

s<t>mmm*-zti j eti5. osa%. 6. 5aa%. 
5. osa%. 0. 6mm.%tLtcs^mt. mmm2 1 

,'[0 104] <.mm4 7) PC. PS. VC, BMP 

mW2 2 £|BJ;8S(Ct,-C. #*a«?«*BaSL/fc. 
[0105] (I65fe^48) PC, PS. VC. BMP 

DS©8sjjna**n^n5. oaa%. 6. 5ti%, 
5. oit%. 0. 6mm.%tutc&.mt. mmm2 2 

[0106] C©«fc5tCb-CS!J&fll3 l~Slifet»)4 8X 
MW3 0 fc<fct/Jtt$F9 1 ~tb8?0J3©S®t&CCOt,>-Ci* 

mistctmmvumx. nsmm&tmzft^tc. gfc. 
±§21666013 1 ~*jfe094 8©&m?fefc-?i,>-c. sus^l 
2 -mmm 1 5 *u:c«t«wi ©^tfetc-3i»ri«giL 

[0107] 
1^4] 
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mMM 



-de ?ft fcSria rT)-£"33 * " 1 
Pr/DQ/vp ynpriR/DTDS/BMPDS 


m/4i*^"^** m *r*r 4JU 

90t— 4h& 
mm 


1 OOi^^JLtfc 

% 


A 1 vT» 1 v'o «a Sf\ n vo D/O O 


0. 198 


89. 3 


1 O. D . O s KJ. u/ v/. VJ/T w. V. w 


0. 201 


89. 2 


| K) s *r. W ^ \J . 1 ^ w . \J r U - \JS \J. V* 


0. 239 


88. 1 


I U/ *r. U/ 1 . \J S \J, \»S v/. V» w 


0. 230 


an *3 


\ Z. U/4. U/O. U/^U. t / U. U/^U. v 




na o 

yo. £ 


2. 0/4. O/O. B/O. I/O. O/O. O 


0. 235 


93. 1 


2. 0/4. O/O. B/O. 4/U. O/O. O 


0, 258 


94. O 


9 n /a n /n n>^n a >*o o/n n 

*r. w/^ VJ. O/^ w. Vd#»^ U . V 


0. 260 


94 O 


2. 0/4. 0/0. 8/0. O/0. 1 /0. O 


0. 202 


94. 1 


2. 0/4. O/0. 8/0. 0/0. 6/0. O 


0. 246 


93. 8 


2. 0/4. o/o. a/o. O/O. 0/0. 1 


0. 221 


93. 5 


2. 0/4. O/O. 8/0. O/O. O/O. 6 


0. 257 


94. 2 


O. 1/0. I/O. 1/0. 1/0. O/O. O 


0. 233 


92. 8 


5. 0/6. 5/5. 0/0. 6/0. O/O. O 


0. 239 


94. 2 


0. 1/0. I/O. I/O. O/O. 1/0. O 


0. 239 


93. 0 


5. 0/6. 5/5. O/O. O/O. 6/0. O 


0. 236 


93. 5 


lo. 1/0. 1/0. 1/0. O/O. O/O. 1 


0. 237 


93. 3 


1 5. 0/6. 5/5. O/O. O/O. O/O. 6 


0. 230 


94. 2 



CO 1 0 8] ^3fcJ:^4^e>^e>^j:J: i 5^ v PC 

fc^vc^flnsw:, o. 1-5. oms%<Df&K~c 

JTOfite* 0. 1-5. 0M%<D&H&CT£<D#«£L 

[oioQisfc, pscDgsjjna«, o. 1—6. 51 

ftp, ftmmvj zfrft&fcto^ftw^m^&bti 
? x ^?n<Dm&i>m.&~c$>'?tto c<octf^h, ps 
<D^iras«. 0. 1 — 6. snm%<D$mfc~?2><DWft 

[0 1 10]*Ut % DPDS, DTDSfc^C/BMP 

dscd^jjds^, 0. 1-0. 6mm%<Dffim~e&ti 

M»r*-o/c e C©Ct*6, DPDS, DTDS^jJ: 
OTMPDS«01«, 0. 1—0. 61i%©5Si 

[0111] !|$CCPC, PS, VC^DPDS, D 
TDS V BMPDS^e>31^n/c^cC< <t liS^ 

/c % cn6tD«sfln»j<D«flnMa«. 0. 4-17. 11 
fin. ^^n^^xm^mm^^^ti 

»o/cCi^6, PC V PS, VC^DPDS, 
DTDS, BMPDS^6J8«nfcil>«c< <bt> lflEffl* 

^jn ufc»d©»wip«»tt* 0 . 4-17. 1 nm%<D 

[0 112] *»W«tBa<C«W«1^4 8K:ia 

CO 1 1 3] IVIB^Ifliffl»8WaS»«R«: 



20 



■ [ 0 1 1 4 ] 

im 1 ] ^^<mmm^^itmi'v^mbtcmm(D 



[H2] **WC^i6mcfcC/it«W'CfP«!L/c«ib<D 
30 gfHSD 

C^CDttK] 
1 iE@^ 

1 a jE&mmw 

1 b iESdfflM 

ic iEsy-FjtKOfFfwa- 

2 

2 a 
2 b 
2 c 

40 3 
4 

5 iE«y-F)t 

5 a jE*ffl*«Hf 

6 tay-Ffr 

6 a ©Sai^ST 

7 ^tt^^i* 
7 a «*rfiJf»8SSS5 

7 b ^PSP^^SSP 

8 iE«y-F)t«W7-f JUA 
50 9 fiffiU-Fit«S^^^A 
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: Mas ♦ stasia t fltw-wr 



tnymim OjT IBS 

ASSfl?P^*rU^PWl006li=t6 t&Tfi2& 

C72)^^ iSS EE— SB 

^BEJ^F^JIiU^PIKioo^tti 8ST1S 



(72)#£BJ3# W 

UiP»^BBrfj;^J^1978#Jfe©lO ^SB 

Ojn»^S|5rU^:/J^l978Site©10 =£8G 

F C##) 5H029 A303 A304 A305 AK03 AL07 

AM03 AMOS AM07 B304 D308 
H301 H313 
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EA24 HA01 HA13 



